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A bstra ct
ln thispaper, w e will des cribeplansto c o ord inatetheinitialdevelopⅡ1 e ntOflo ng-te rm O C e an
biologytim e s erie sde血v ed fr o mglobalo c e an c olor obse rv ations a cqt]ir ed by the United States,
Japan andEurope. Spe cifically, w eha v ebe en c o mmis sio n ed bythe hte m atio nalOc eanColor
CoordinatingGro tlPOOC C G)to c o o rdin ate thede v elopm entof m ergedpr oductsderiv ed fro m
the OCT S, Se aWiFS, MO DIS, M E RISa nd GLI im age rs. Ea ch of these mis sio n s wilha v e
be enlau nchedbytheye ar2002and wi11 havepr odu c edglob alo c e a n c olordataprodt)cts. Ou r
goal isto de v elop a nd do ctl m e nttheprocedu re sto be u s edbye a ch spa c e age n cy(NASA,
N阜S D A, and ESA)to m erge 血1orophyll,prim ary pr odtlCtivity, and othe rpr odu ctsfrom thes e
m lSSio n s･ T his c o o rd inatio nis r equiredtoinitiate theprodu cdo n oflong-te n oc eanbiology
血n e s erie s which willbe c omizltled oper adonal1ybeyo nd 2002･ Thepu rpo s edfthedm eseries
isto m omitorinte c an m alto de cad al- scale v ariabnityin o c e血icprim ary prodtlCtivity andto
studythe effe cts ofenviro n m entalchange on tippe r O C e mbioge o chemicalpr o c es s es.
ITltr Odll Ctio71
A m dti-de c ad altim e s ede s ofglob alocea nbiological andbioge o chemic al m e a stlrem entSis
ne ededto pr ovi de an obs ervatio nalba sis for u nde rsta nding andpredictingthe effe cts of
e n vir onm e ntalcha nge o n m arin e e c9SySte m S･ n eS e Obs erv atio ns wilbe rele v a nt to both
region alis s.ue s, su ch asla nd- o ce an Inte r a ctio n s a ndpolhltio n, fisherie s, and ha r mfu lalgal
blo o m s
,
a s w ella sbroaderglobalis s u e s, l Ch astheglobalc arbo n cycle andwllether m arin e
prl m a ryProdu ctivityis cha ngi71g l n r e spons etO Clim atefo rcing･ Ther e are･m any pr a ctical
benefits to bederiv edfro m st)ch atim e s e rie s
, particularlyifc o mbin ed withtin e s erie s of
physic alobs ervations(o c e an w血ds,te mper att w e, s e a stlrfa c eheight),
A m ajorpu rpo s e ofs u chobs erv atio n sisfoPrOVideinptltfo rglob alandregionale c o syte m and
bioge o chemic al m odels. The c o皿 m un1ty Ofpote ntiahlS e r S OfslユCh datado血ot w a nt to be
c o n c e m ed wi th theidio syn cra cie s of data s etsge n eratedby apa rtic ular spa c e age ncy･ They
w o t1 dprefe rtbha v e a single,s elf- c o n site ntdm e s erie s e ndors edbyal 1the agencie s. T hereis
m eritin m e rgingdatafr o m mdtiple mis sio ntoimpr o v ethe spa c e- 血ュeC O V e r age Of the glob al
datapr odu cts･ This adv a ntage a c c m e squicklyo v e r sho rt tim escales(fig, 1),butlonge r-te n
pr oducts(e･g･ , w e ekly o rm o nthly m e ans)deriv edfro m m ergedshorトtel皿 PrOducts w ould
als obeimpro v ed(IO CC GReport2).
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Oce a ncolor obs e r v ado nsderiv ed fr o m s atenite mis siorlSin the1996-202periodar elargely
e xperim e ntalin n ature･ There ar edife r e nc e sin atm o sphe ric c o rr e ctio n andbio- optical
algod thms bothwithin a nd betw e e n agencie s･ Duringth istim eperiod;w ebehe v ethate a ch
spa c e age n cy willw a nt to pr odu c e a s uite of m erged pr odu cts co mpitible with its o w n
pr odu cts･ Scie ntists c anthe n c o mpa rediffer e ntpr odu cts cr e atedwiththe s a m edata占ets. n eze
winlikelybe valu ableinform ation tobederiv edfrom syste maticdif6eI血c e sbetw e e npr odu cts,
Ou rpr opo s ed appr o a ch wil beto m e rgelevel-3 data. N ASA and N ASD Au s ediffere nt
chlorophy11 algo占thms andals odiffer e ntle v el-3 biming(a v e raging)algorithm s. Thes e r e s ult
in syste m aticdifferencesbetw e e nlevel13pr odu ctspr odu c ed byNASA a nd N ASDA(figs. 2
and 3)･ ESA c u rr e ntlyhas n oplanstoproduc elev el-3pr oducts, and o nlyli mitedpla n sfo rthe
produ ctio n of le v el-2produ ctsI They rely o nthe tlS e r COm mtmityto de v elop and v alidate
algori thm s, but ar ewillingto ge n e r atele v el-2 a ndle v el-3prodtLCtS O n C ethe algorithrn s are
de v eloped andte sted.
lmpo rta n c e ofinte m ational co ordinatio nis cle a r･ n u s, w epropo s eto w o rktogetherto
de v elop and do c u m
'
enttheproc edur
-
e stobe u s ed bye a chspa c eage n cyto m ergedatapr odu cts
fro m inte r n atio n al mis sions･ Lev el13 binn ed data pr odtlCtS Willbe pr oduc ed with the
ap pr opdate s a v ed info rm ado nto al1ow e a ch age n cyto adjt)st血edataft) mishedbythe othe rtw o
agen申e stobe c ompatible withits o w nalgod thm s aJldpr odtlCtS.
Go als
Ourlong-te rm goal istoprodtlC e ati.ne s erie s ofglob al-scale o c e anic chlo r ophyllc o n c e ntr adon
a nd prim ary pr odtlCtivity, begin nlng wi th data fr o m the AD EOS mis sio nin 1996a nd
co1 血 uingh definitelyintothefuttlre,by m ergingglobalo c e a n-c olo rsa:tellite obse rvations.
Ou r short-term goal isto c o ordin atetheimitialprodu ctio n of thes etim es ede sbyspa c e age n cie s
inthe U･S･ ･ Japa n and Europe･ Spe cifical ly, w e ar epr opo singtO､de v elop and do c u m e nt
pr o c edure sto be u s ed operatio nal1y by N A S A, NA S D A, and E S Ato cr e ate chlo r ophyl'
pn n a ryprodu ctivlty, andpo s串blyotherprodu ctsby m ergingdatafrom the O CTS,POLI) E R,
Se aWiFS, MOD IS, M 7;RISand Gu s e n s o rs.I
S tm tegy
n e thre cprincipal investigators wins er v easte a mle aders within theirre spe cdv eco m m tmi de s,
e achide ntifyingate amthat wi llw orkto ward developingthetim es erie s of m ergedpr odu cts.
T hethr e ete a mle ade rswillbe re sponsiblefo r c o ord inadngthe w ork with in and betw e e nte ams.
In thelo ng-te rm, o u rstrategyis to de v elop c o n s e n s u salgo rithms, a s w el a s c o n siste nt
cal ibration andvalidatio n m ethods･ h the short te r m w ewi llshar edatatohelp tlnde rstand
differe n c e s a ndtobegin cr e ating■m ergedpro血cts. Tw otype s ofdata willbe shar ed. There
willbe adiagn o sticdata s etge nerated fo r s el ctedsite s c o ntai minBal1theinfor m atio n n e ed dto
pro c e s sdata丘o mle v el0tole v el 2(Table1). Thes e=data wi11 bege ner atedduringthe r otltine
pr o c e ssi ng Ofdatabye a chspace age n cy.
h additio n
,
le v el 3 datawillbe sha red. Our appro a ch wil beto m e rgelete13(spac e andtim e
binn ed)data. Ea chtea n willdevelop
.
a m ethodology(m e rgingalgori thm)forthe us e of le v el-3
datafr o mthediffer e ntsatelhte missl O n S･ Itis as s u m edthate a chspa ce age n cy willw a nt td
pr odtlC e a S et Of m ergedprodl]CtS that ar e c o n siste nt withits o w nprodu cts. Asa minim u m,
ther?willbetim eseries ofglobalchlorophyllbegi71 nl ng wi th O CTSa nd FOL D E Rdata, and
c o ntln ulngWithSe aWiFS, MO D
I
IS
,
M E RIS
,
andGLI.
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T he r e a r ediffer e ntchlor ophyllalgori thm sbeingtlS eda nd thus system aticdiffe re n c e sbetwe e n
products(s e e c o mparis on of OCTS and Se aW iFS,fig･ 2)･ Als o, the r e a r edifferentle v el
-3
bin ning algorithm sbeingtlS ed(fig. 3). Fo r e x a rnple, N ASD Aa ver agesthelogarithm of
chlo r ophyll fo rle v el-3 0 CTSdata, where asN ASA
'
sSe aWiFSPr ojectave r ages chlor ophyll･
D iffer e n c e sbetw e e nthe s e m ethods were analyz ed byCa mpbelletal.(1995)usingCZC S data･
They de m o n str ated that the a v e r age ba s ed on tr a n sfo rm1ng the av er age loga rithm is
syste m atic anyle ssthaL the a v er age chlor ophyl ･
w e
■
willinv estigatedifferellC eSbetw e e nalBOrithm s a ndpre s cribe a waytoderiv e chlo r ophyll
fro mle v el-3statisdc s s a v ed bye a chs ens or. T hisislikelyto requirethathigher-orde r statistic s
be s a v ed in thele vel-3 bin n lng Pr oces s. Eachspa ce age n cywilln e edtotran slatethe
=foreign
=
datatobe c o 皿Padble with its o w nprodu ctsI T hete amfo r e a ch c orn m tmity willdefln etheinput
ne ededto pr odu c eitsm e rgedproducts･ Fo r ex ample,to c o nv ert the a v e r agelogarithm to a
simple arithm etic a v e r age requir e sinform ation on the varian c e ofthelogarithm (Ca mpbell,
1995)_ Ea chspa c e agency w o uldagre eto pr o videthedata ne edeやbythe other age n cie s a s a
quidpr oqu oa∬ange m e nt･
Table1. Site s re c o mm e ndedfor aDiagn()sticDataSet tobege n er atedbyspa c e age n cie s. Al l
data with in atw odegr e ebytw odegre ebox s u ro unding
Je a chsite willbe s av ed andputinto a
s eparatefu合. Tもesedata wi ll be tlS edto c ompa 托 algori thm s andllnderstand diffe re n c esh data
pr odu ctsgenera叫 byNA SA, ESA, and N A S D A･
M OBY(Ha waii),20.8N , 157_2W
B ATSfB T MPerm uda),32.O N,64,5 W
C A L C O FI(CalifomiaCllrr e nt),35N,125W
Equ atod alPaci丘c(EqP A C),ON,140W
Palm e rLT E R,65S,65 W
･ L EO■15(off New Je rs ey),39N,7 4 W
Ka sllido o(M al div esIsla nds),5 N, 73.5 E
Low erChe s ape ake Bay,37 N,75･5 W
NW A 丘ic an Upw emng, 21 N, 17･5 W
Ligurian Se a,43.25 N, 7･05 i
Nor血 Adriatic(
'-Ve nic eTo w er
.'
),45.32 N, 12.5E
Easte m Medite m n e a n, 33 N,32.5 E
English C hannel(
1rPlymbody
.'
),50･22 N, 4･0 8W
Helgola n〟No血 Se a, 54N,9E
BalticSe a, 55 N, 19.25E ･
EastC hin aSe a,30N,125E
A 止n e(Japan EastCoast),40N,142 E
E NOT(N W Pacific),43N,165E
Caria c opa sin,llN,65.1 W
GulfofMaine,43 N,69W
Ne a rCape To w n(Stliele n aBay),33S,1715E
Ne a rLude ritz,N amibia26S,14.5E (W orld
.
s stro ngest11PW el且喝)
PhnippineSe a,17N,133E
Co ok Islands
,
20 S,163 WP orld
'
sdeepestSe c chi.depth,67m)
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Figur e･ 2 Cornparis o n of chlorophyll derived accordingto OC T S algorithm and chlorophyll
derived a c c o rdingt oSe aW iFS(OC 21 V 2)algori 血n ･ Both algorithm s w ere appliedtothe s am e
dat a s et(theSebB A M data)･ Figureprovi dedbyJohn(Jay)0
'
Reilly ?ndJam e s(Jim)Yode r.
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Figu re･ 3 Comparis on of bin ningalgorithm s･ The verticala3Lisisderivedbytr an sformingthe
a v erage ofthelogari thm ofchlo r ophyll･ Thisis the bin ningalBOrithm u s edfor OC TSdata.
Thehoriz o ntal axisisthe a v erage ofchlo r ophyllove rthe s am e s et of im ages, Thisisthe
bimingalgori 也m us ed bySe aWiFS. T hedata u s ed w ereSe aWiFS dataforNorthw e stAtlan tic
forthe m onth of July1998.
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